AtmOS Polarimeter Instrumentation
Solicitation Number: RFI-GSFC-AtmOS-Polarimeter
Agency: National Aeronautics and Space Administration
Office: Goddard Space Flight Center

Location: Office of Procurement

SYNOPSIS

NASA Goddard Space Flight Center is herebysoliciting informationfrom potential sources for flight Polarimeters for
potential future AtmOS acquisition.

The National Aeronautics and Space Administration (NASA) GSFCis seeking capability statements fromall interested
parties, including all socioeconomic categories of Small Businesses and Historically Black Colleges and Universities
(HBCU)/Minority Institutions (Ml), for the purposes of determiningthe appropriate level of competition and/or small
business subcontracting goals for flight Polarimeters for potential future AtmOS acquisition. The Government reserves
the rightto considera Small, 8(a), Women-owned (WOSB), Service Disabled Veteran (SD-VOSB), Economically
Disadvantaged Women-owned Small Business (EDWOSB) or HUBZone business set-aside based on responses received.

No solicitationexists; therefore, do notrequest a copy of the solicitation. If asolicitation is released, it will be

synopsized on SAM.gov. Interested firms are responsible for monitoring this website for the release of any solicitation
or synopsis.

Interested firms having the required capabilities necessary to meet the requirements described herein shouldsubmita
capability statement of no morethan 25 pages indicating the abilityto perform all aspects of the effort.

Pleaseadviseiftherequirementis consideredto be a commercial or commercial-type product. Acommercial itemis
definedin FAR2.101.

This synopsis is forinformation and planning purposes onlyandis not to be construed as a commitment by the
Government nor will the Government pay forinformation solicited. Respondents will not be notified of the results of
the evaluation.

AtmOS BACKGROUND

The Atmosphere Observing System (AtmOS) was established by the NASA Science Mission Directorate Earth Science
Division to fulfill the science needs proffered in the 2017 Earth Science Decadal Surveyfor the combined Designated
Observables: Aerosols and Clouds, Convectionand Precipitation (ACCP). The AtmOS Constellation Architectureis the
resultofa 2.5 year ACCP Architecture Study. The ACCP Architecture Study concluded inFebruary 2021 and the mission
was authorizedto moveinto Pre-Phase Aon May 23,2021. Therespondent may findinformation on the study results

including the Science and Applications Traceability Matrixat the ACCP Architecture Study website:
https://vac.gsfc.nasa.gov.

The AtmOS Constellation willmake measurements of the aerosol and cloud microphysical properties as well as the
measurements of the vertical vel ocity of convection, aerosol redistributionand precipitationto understandthe
processes which drive the Earth’s atmosphere. By employing a multi-satellite architecture, AtmOS will be able to cover
the relevanttemporalandspatial scales, therebytransforming our understanding of this critical part of the Earth
System. As part of pre-formulationandformulationactivities, the AtmOS team s performing trade studies to
determine options to make measurements andachieve samplingto meetas many of the AtmOS science objectives as
possible withincostand schedule constraints. Through this RFI, the AtmOS team s eeks information on Polarimeter
approaches to further refine the payloadassignments, spacecraft needs, and missionconcept of operations necessary
to meet the science objectives.
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The selected AtmOS architectureisillustrated in Figure 1Error! Reference source not found.. This architecture
encompasses flight assets intwo orbit planes: (1) Polar: Sun-Synchronous Orbit, 450km, and 1330 Ascending Node
and (2) Inclined: Nominally50 to 65 Degree Inclination, 407 km. Withinthe AtmOS Constellation, Inclined Plane assets
will belaunched firstto achieve earliest possible science with instruments that will make advancementsinthe
understanding aerosol andcloud properties andtarget the dynamics of the cloud processes and precipitation on sub-
daily to sub-minute time scales. The polar plane will followa year or two later with more advanced measurements
targeting the seasonal, globalscale microphysical properties of clouds and aerosol and their linkage to atmospheric
radiation and longer-term climate change. The constellationtargets understanding the dynamics of the Earth’s
Atmosphere and the processes that drive change over time.
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Figure 1 Preferred AtmOS Architecture Concept

Whilethe conceptillustrated in Figure 1Error! Reference source not found. accurately reflects the AtmOS intent, the
number of spacecraftinthetwo orbit planes and the specificinstrumentation assignment on the spacecraft remains
under study during the pre-Phase A period.

The anticipated instrumentationsuite for the AtmOS Constellation as assigned to the Inclined Orbit andthe Polar Orbit
is showninTable1. Notethatsome passiveinstrumentation/sensors (i.e. Polarimeter, Microwave Radiometer) are
found in both orbit planes but their performance andspacecraft allocation needs may differ dependingupon the
assigned orbit plane.
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Table 1 Anticipated AtmOS Science Instrumentation

Polar Orbit Plane Instrumentation Inclined Orbit Plane Instrumentation Acquisition Comment for Passive
Instruments

--- W/Ku Band DopplerRadar -
W/Ka BandDoppler Radar - -

--- Backscatter Lidar -

High Spectral Resolution Lidar - —

LWIR-TIR Spectrometer - Proposed CSA Contribution
Microwave Radiometer Microwave Radiometer Subject of a separate AtmOS RFI
Polarimeter Polarimeter Subject of this AtmOS RFI
UV-VIS Spectrometer --- Subject of a separate AtmOS RFI
- Stereo Camera (Tandem Stereographic Subject of a separate AtmOS RFI
Cameras)

POLARIMETER PERFORMANCE
Polarimeter Introduction

Multi-wavelength and multi-viewing-angle photopolarimetric measurements make better use of the information
content of scattered solar radiation incomparison to single-viewing measurements (Hasekamp and Landgraf, 2007,
Mishchenko and Travis, 1997), providingthe information necessaryto obtain accurate aerosol microphysicaland
optical properties. This was recognizedin the 2017 Decadal Survey (DS) which recommended the use of a multi-angle,
multi-spectral polarimeter, to achieve the science goals of the Aerosols Designated Observable. The NASA study for the
combined Aerosols and Clouds, Convection, and Precipitation (ACCP) Designated Observables subsequently showed
thatpolarimetric observations could provide many of the geophysical variables associated with aerosols that were
identified as necessaryto meet ACCP mission objectives. In addition, polarized hyper-angular observations of clouds
offer a unique ability to characterize water cloud droplet size distributions (Alexandrovet. al.2012) andthe shape of
ice-particlesin order to constraintheirasymmetry parameter (VanDiedenhoven etal., 2012) and polarimetric
observationsin absorbing bands allow for the determination of cloud droplet number concentrations (Sinclairetal.
2019) with fewer assumptions than current approaches (Grosvenor etal.2018).

Polarimeter Definition

The primarycharacteristics thatallow theinformation contentinpolarimetric observations to be accessed are the
spectral range, the multi-viewing-anglerange andthe accuracyof the polarimetricandradiometric observations.
Ideallythe spectral range should be fromthe deep blue/ultra-violet to the short-wave infrared (Wu etal. 2015), the
angularrangethatis viewed should encompass a wide scattering angle range (Hasekamp and Landgraf, 2007), there
should be atleast five viewing angles over that scattering anglerange (Wuetal. 2015, Xu etal.,2017) and the
polarimetricaccuracyshould be better than 0.5% (Hasekamp and Landgraf, 2007, Knobelspiesse etal.,2012). We note
thatthe studies of both Wuetal.andXu etal.arefor a limited number of cases over the western United States and
thatlonger wavelength measurements may be valuable for detailed characterization of dust and more viewing angles
would allow forthe use of neutral points and oceanglint (Ottavianietal.2013) in retrievalalgorithms. Polarization
measurements that meet the requirements described above allow for aerosol retrievals that provide the following
geophysicalvariables: Aerosol Optical Depth (AOD), Aerosol Absorption Optical Depth, Aerosol Vertical Extent, Aerosol
Fine Mode Optical Depth, Aerosol Angstrom Exponent, Aerosol Real Index of Refraction, Aerosol Asymmetry
Parameter and Aerosol Non-Spherical AOD Fractionwithan accuracy thatallows for the quantification of theaerosol
radiative forcing (Mishchenkoetal.2004, DaSilvaetal.2020). Optimal estimation schemes are usedin theretrieval of
the aerosol geophysical variables (GVs) and itis not generally possible to associate any particular retrieved variable
with a particularspectralband or viewing geometry(Stamnes etal. 2018).

3|Page of 10



Table 2 provides a minimum set of target performance/capabilityvalues that would allow the GVs to be retrieved with
sufficientaccuracyto allow the AtmOS objectives to be met for performance/capabilities that applyto both orbital
planes. Theintent of thesetargetvaluesisto ensurethatresponses to this RFl provide a sensorthatwouldallow
AtmOS objectives to be met but does not attempt to prescribe a particularsolution. Table3isprovidedasa source of
informationregarding potential spectral bands that might be used by an instrument vendor and defines the dynamic
rangeappropriate for those bands together with a rationale for the suggested dynamicrange parameters.

Table 2 SummaryofKey InstrumentPerformance Targets for an AtmOS Polarimeter

Description Target Value Rationale
WavelengthRange! 360-2260nm Full range analyzed in literature
Spectral Sampling? At least 6 bands within the full Minimum number of bands usedto meet

wavelength range. Atleastone | requirementsinpublished literature.
band between 360-410nm; at
leastthree bands between 440-
870 nmand atleasttwo bands
within the 1000-2260nmrange.

Radiometric Accuracy <3% Literature

Stokes Parameters ,Q,U Literature

Measured

DoLP Accuracy <0.005 Literature

Cross-track Swath (km) >100 Synergy with spectrometer/adequate cloud
detection and clearing

Nadir Spatial Resolution <1.0 Avoid cloud contamination

(km)

Along TrackViewing Angle | £55°atspacecraft Provides required scatteringanglerange

Range

Number of Viewing Angles | Atleast5 viewingangleswithin | Literature

over Range3 angularrange

Calibration Approach* TBD

Noise Effective Delta <£0.001 Assumes 5 viewing angles, could beincreased

Reflectanceat865nm if moreangles used.

Polarimetric Precision <0.003

Long Term Stability® 1%/year Performance maintained over life

Footnotes for Table 2:

1. Itis nottheintentof this statement of spectral range to prescribe thatinstruments should have spectral bands
thatcover thefull spectral range, but ratherthatbands overthisrangeare of interestandhave been used to
obtain the GVs thatallow AtmOS objectives to be met.

2. Abandat670 nmsimilar to thatused for the ATMOS Tandem Stereographic Camerais desirable. Aband at
940 nmthatcan beusedfor water vapor retrieval and correction would be beneficial. Theliterature suggests
thatitis sufficientto havethelongest wavelength bandin the 1600 nm window region (Wu etal. 2015). The
spectral bandwidths are notspecified, butitis expected that the bandwidth willnotbe so widethatit
precludes the effective use of the measurements inretrievals of GVs.

3. A minimumof5 angles has been identified as sufficient for aerosol GVs. As noted intheintroduction hyper-
angularmeasurements thatallow droplet size distribution retrievals are also of interest.

4. Note thatifthecalibrationapproach requires spacecraft maneuvers, thatinformationshouldbeincludedin
the responseto this RFI.

5. Note thatifstability trackingis based on lunar views, or other spacecraft maneuvers, thatinformationshould
be included intheresponseto this RFI.

Dynamicrangetargets for anAtmOS Polarimeter are given inTable 3. Generally, the focus of the polarimeter is on

aerosol GVs andthe dynamic range requirements reflect this both inthe typical and maximum radiance levels.
However, in order to usethe bi-spectralmethod for theretrieval of cloud particle size and optical depth itis
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necessary thatthebands commonlyusedat670and860nm do notsaturate and the maximum reflectance
required forthese bands reflects this desire. Reflectance values for 1380 and 1880 nm bands reflect theiruse for
detection and characterization of thin cirrus clouds. Bandwidths are notspecified, butitis expected thatthey
would be chosen to allow forthe use of the observations without excessive degradation by gaseous absorption in

thosebandsfocused on aerosol GVs.

Table 3 DynamicRange Targets for an AtmOS Polarimeter

Band Solar Radiances
Center Reflectances Irradiance (W/m?/um/sterad)

(nm) Rmin Rtyp Rmax | (W/m?%/um) Lmin Ltyp | Lmax
360 0.12531 0.13619 1 966.8 | 38.5620 | 41.91 | 307.73
380 0.10180 0.11064 1 1084.6 | 35.1458 | 38.20| 34524
410 0.07602 0.08263 1 1745.1 | 42.2285| 45.90 | 55547
440 0.05795 0.06320 1 1864.4 | 34.3939 | 37.51| 59346
550 0.02459 0.04255 1 1902.7 | 14.8903 | 25.77 | 605.64
650 0.01294 0.02919 1.1 1586.7 | 6.5350 | 14.74 | 55558
750 0.00747 0.02522 1 1268.7 | 3.0149| 10.18 | 40383
870 0.00422 0.02125 1.1 9314 | 1.2513| 6.30| 326.13
940 0.00249 0.02282 1 8179 | 0.6489 | 5.94 ( 260.36
1050 0.00339 0.02047 1 656.3 | 0.7078 | 4.28 | 20892
1230 0.00249 0.01971 1 460.4 | 0.3643 | 2.89| 14655
1380 0.00027 0.00885 0.6 3554 | 0.0300| 1.00| 67.87
1550 0.00088 0.01835 0.8 267.7 | 0.0752 | 1.56| 68.18
1650 0.00056 0.01788 0.8 2233 | 0.0399| 1.27| 56.86
1880 0.00027 0.00885 0.6 1359 | 0.0115(| 0.38| 25.95
2130 0.00031 0.01531 0.8 91.7 | 0.0091( 0.45| 23.36
2260 0.00025 0.01461 0.8 73.6 | 0.0058  0.34| 18.74

POLARIMETER RESOURCE ALLOCATION TARGETS

The AtmOS team has devel oped target spacecraft resource allocations for the Polarimeter based on information
gathered during the ACCP Architecture Study Phase, including informationgathered from an instrumentation Request
for Informationsubmitted during that period. From this information the mission systems team devel oped s pacecraft
concepts commensurate with allocations as found in Table 4. Therespondent should provide boththeir Current Best
Estimate and Maximum Expected Value resource needs in the attached spreadsheet under tablabeled ‘Spacecraft
Accommodation.” Note: Thevaluesinthetable below are notrequirements but rather forinformational purposes to
providetherespondent with the notionalresources needs currently envisioned by the AtmOS team. Exceedance of
thesevalues are acceptable andexpected, especiallyin the event of enhanced performance capability.

Table 4 Polarimeter Target Resource Allocations

Resource

Units

Target Allocation (Current Best Estimate)**

Mass

kg

35
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OperationalPower (Orbit | W 50

Average)

Envelope Dimensionsin cm 60x40x45

Operational Configuration

(LxWxH)

Data Rate (Peak*) bits/second 1.0x108

*Peak data rateisthe **Please provide boththe Current Best Estimate (CBE) andthe
nominal rate whilethe MaximumExpected Value (MEV) for theseresources. MEV =[(100 +
instrumentisinits XX)/100]CBE where XX is contingency inpercent.
acquisitionmode.

(y: s/c across-track)

(x: s/c velocity)
(z: nadir/Earth)

Figure 2 Instrument reference coordinate system.

INSTRUMENT MATURITY

The respondentis encouraged to use the narrative section of the response to describe the technical maturity and
supporting basis for the instrument useinspaceflight. In addition to the narrative, the respondent should address the
itemized requests withinthe spreadsheet on technology readiness assessment.

Suitableinstrument candidates must be no less than Technology Readiness Level (TRL) 6 by the Polarimeter Preliminary
Design Review (PDR), see Table 5. TRLdefinitions can be found inthe NASA Systems Engineering Handbook, and they
applytotherelevant,intended environment (e.g. airborneinstrument demonstrated inthat environment would be
considered TRL6, but would not be considered TRL6 if they wereintended fora spaceflight environment for AtmQOS).

If the candidateinstrumentis not currently at TRL6 for theintended environment, the response shouldinclude the
following:
a) An estimateof current TRL, usingthe TRLdefinitions in Appendix G of the NASA Systems Engineering
Handbook (NASASP-2016-6105 Rev. 2,2016).
b) Atechnologymaturation planthatoutlinestheapproachandtimelineto achieve TRL6
¢) ldentification of the external funding source(s) supporting the effort to achieve TRL6 and qualifythe hardware
for theintended environment

COST ESTIMATE

The AtmOS Constellation is cost-constrained. The AtmOS team requests a rough-order-of-magnitude estimate on the
total costin 2021 dollars for the Polarimeter. For purposes of cost estimationandplanning, therespondentshould
consideraward of theinstrument Phase A contract NETMarch2022. Awardof aninstrument deliverycontract should
occur sometimeinPhase B for Phase C-E. PhaseBis expected to start NETMarch2023. Therespondentshould
assumethattheinstrumentis delivered to a spacecraft provider for integration and testing at observatory-level and
for delivery to thelaunchsite for launchanda follow-on period of on-orbit checkout. For purposes of developing the
CostEstimate, therespondent should assume the following draft AtmOS milestone schedulefoundinTable5.
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Table 5 Draft AtmOS Milestone Schedule

Milestone Date
Mission Concept Review 2/1/22
Polarimeter System Requirements Review 10/1/22
Mission Systems Requirements Review 12/1/22
Polarimeter Preliminary Design Review 4/1/24
Mission Preliminary Design Review 6/1/24
Polarimeter Critical Design Review 4/1/25
Mission Critical Design Review 6/1/25
Inclined Orbit Plane Systems Integration Review 6/1/26
PolarOrbit Plane Integration Review 6/1/27
Inclined Systems Integration Review 6/1/26
PolarSystems Integration Review 6/1/27
Inclined Launch 3/1/28
Inclined On-Obit Checkout Complete/Operations Commence 6/1/28
PolarLaunch 3/1/29
Polar On-Obit Checkout Complete/Operations Commence 6/1/29

MISSION ASSUMPTIONS AND SPACECRAFT INTERFACE ASSUMPTIONS

When developing theirresponse, the respondent should consider the following Mission and Spacecraft Interface
assumptions detailedin Table 6.
Table 6 Mission and Spacecraft (MSC) Interface Assumptions

Identifier Category Polar, Inclined, or Mission Parameters and Spacecraft Interface: Driving/Key
Common Assumptions
MSC1 Orbit Polar 450 km +/-10 km altitude, Sun Synchronous Polar Orbit, Ascending
Node: 1330
MSC2 Orbit Inclined 407 km +/- 10 km altitude, 50 to 65 degree inclination
MSC3 Orbitand Inclined Forthermal purposes, the Inclined Spacecraft will perform
Thermal approximately 9to 12 180-degree yaw maneuvers per year to
Interface maintaina consistent 'cold side' to the spacecraft. The responder
should note anyinstrument performance or functional concems with
this inclined ConOps assumption.
MSC4 LaunchDate | Inclined See Table
MSC5 LaunchDate | Polar See Table
MSC6 Instrument Polar Minimum 3 Years, accommodate 5 years for any consumable.
DesignlLife
MSC7 Instrument Inclined Minimum 3 Years, accommodate 5 years forany consumable.
DesignlLife
MSC8 Instrument Common RiskClass Cper NASA8705.4A
Risk
Classification
MSC9 Launch Common Assume environment envelope of the following launch ve hides:
Vehide Falcon 9, Blue Origin New Glenn, and ULA Vulcan Centaur.
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Identifier Category Polar, Inclined, or Mission Parameters and Spacecraft Interface: Driving/Key
Common Assumptions

MSC10 Deployments | Common Deployments forinitialinstrument configuration are a cceptable. and
shouldbe noted bythe vendor. Forexample, this mightinclude
protective aperture covers or release mechanisms for a system
locked duringlaunch.

MSC11 Orbital Common The instrument should retain with the instrument any de ployed
Debris hardware. Nohardwareis to be released into orbit.
Reduction

MSC12 Thermal Common Instrument is responsible forits own thermal management, induding
Interface anycryocoolers, operational heaters, thermalradiators, thermal

straps, and heat pipes. Assume that spacecraft willaccommodate
field of view forinstrument radiators with viewto a 'cold side' of the
spacecraft. Conductive heat transfer between instrumentand
mounting interface will be restricted.

MSC13 Survival Common Spacecraft will provide dedicated power feed for survival heaters
Power from nominal 28V DCpower service. Instrument is responsible for
its own survival heaters and control (e.g. thermostats).

MSC14 Operational | Common Assume nominal 28V DCpower service from spacecraft battery
Power system, notionally23Vto 32V DCrange ofvariation.
Service

MSC15 Spacecraft Common The spacecraft will maintain a nadir-pointingattitude during
Attitude operations.
Control
System

MSC16 Science Data | Common Instrument need not provide its own data storage system. Assume
Management spacecraft willprovide adequately sized data recorder to store

instrument science, telemetry, housekeeping for periodic s pacecraft
downlinking.

MSC17 Science Data | Common Data Rate values providedinthe targeted resource allocation are for
Management uncompressed data. Assume that the spacecraft will notimplement
anydata compression onthe instrument science data. The
instruments may wish to implement data compression (lossy or
lossless) algorithms prior to transfer to the spacecraft.

SOLICITATION

The AtmOS teamwill conduct a Pre-Acquisition Strategy Meeting with NASA Headquarters and Earth Science Division
(ESD) in late Summer 2021 anda final Acquisition Strategy Meeting duringPhase A. The purpose of this solicitationis to
help informthe AtmOS teamin preparation forthose Acquisition Strategy meetings. NASA Headquarters Earth Science
Division (ESD) will make the final determination as to the acquisition approach including a determinationif the
Polarimeter willbe commercially competed.

The Key Decision Point (KDP)Afor AtmOS is expected to be no earlierthan3/2022. If solicited, the Polarimeter
solicitation will be posted no earlierthanfirst quarter CY 2022.

DATA SECURITY

The information provided will be maintained on GSFC-maintainedsecure servers, andaccessed only by civil servants, or
contractors thathave signed Non-Disclosure Agreements (NDAs) that preserve vendor proprietaryand competition
sensitive data.
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Itis not NASA's intent to publicly disclose vendor proprietaryinformation obtained during this solicitation, including
any costestimates provided. To the full extentthatitis protected pursuantto the Freedom of Information Actand
other laws andregulations, information identified by a respondent as "Proprietary or Confidential" willbe kept
confidential.

The North American Industry Classification System (NAICS) code for this procurementis 336419, Other Guided
MissileandSpace Vehicle Parts and Auxiliary Equipment Manufacturing, with a size standard of 1,000 employees.

RESPONSE CONTENT REQUIREMENTS

This RFI is to solicit specific capability information from any experienced source and promote collaboration and
competition. The RFI seeks responses that provide the technical resource footprint, science performance, and vendor
capability statements for the Polarimeter. The description of the Polarimeter should include any relevant laboratory,
sub-orbital, or spaceflightinformation regarding the hardware configuration as previously demonstrated and the science
returned, as well as theinstrument calibrationand data validation methods.

Interested offerors/vendors having the required specialized capabilities to meet the intended applicationshould
submita capability statementindicating the ability to perform all aspects of the effort described herein. Responders
areinvited to submita narrative and to fillout the attached Polarimeter spreadsheet. The narrative should not exceed
25 pages. Science publications and other relevantinformation canbereferenced in the narrative to provide examples
of the source’s expertise, facilities, and prior work, especially regardinghardware and/ortest results for the
Polarimeter. Therespondentshouldinclude within the narrative a description of the Polarimeter operating principles
within thelarger AtmOS operational conceptincluding any measurement synergies enabled by theinstrument. The
respondentis encouragedto usethe narrativeto include an instrumentfunctional blockdiagram, technology
readiness assessment basis, identification of any long-lead components or subsystems, and any potential risks (cost,
technology, or schedule) envisioned for the Polarimeter based on the AtmOS schedule andflight architecture.

The attached AtmOS Polarimeter spreadsheet offers a convenientand concise means of addressing the anticipated
Polarimeter performance, spacecraft resource, and mission operational concept needs. The spreadsheetincludes the
technical information necessary to support Mission Concept devel opment/pre-formulation. The spreadsheetincludes
separatetabsfor General Information, Polarimeter Performance, Supplemental Information, Spacecraft
Accommodation, Orbitand Attitude, and TRL. Please complete one spreadsheetfor each candidateinstrument
submitted.

Responses mustalsoinclude the following: name and address of firm, size of business; average annual revenue for past
3 years andnumber of employees; ownership; whether they are large, small, small disadvantaged, 8(a),
Woman-owned, Veteran Owned, Service-Disabled Veteran Owned, Historically Underutilized Business Zone and
HistoricallyBlack Colleges and Universities/Minority Institutions and number of yearsin business. Alsoinclude affiliate
information: parentcompany, jointventure partners, potentialteaming partners, prime contractor (ifpotential sub)
or subcontractors (ifpotential prime), list of customers covering the past five years (highlight relevant work
performed, contract numbers, contract type, dollarvalue of eachprocurement; and point of contact - address and
phone number).

This synopsisis forinformation and planning purposes and is not to be construed as a commitment by the Government
nor will the Government pay forinformation solicited. Respondents will not be notified of the results of the eval uation.

Technical questions should be directed to: Vickie Moranat Vickie.E.Moran @nasa.gov.

Procurementrelated questions shouldbe directed to: Craig Keish at craig.f.keish@nasa.gov.
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Interested offerors should respondto this RFl inwritten format as described inthe previous paragraphs by electronic
mail to: Vickie Moranat Vickie.E.Moran@nasa.gov by July 21,2021. Responses can be submitted viaemail. The
subjectline of the submission should be "RFI for AtmOS Polarimeter," and attachments shouldbe in Microsoft WORD,
POWERPOINT, EXCELor PDF format. The email text must give a point-of-contactand provide his/her name, address,
telephone/faxnumbers, andemail address.

Contracting Office Address:
NASA/Goddard Space Flight Center
Greenbelt, Maryland 20771

Primary Point of Contact:
CraigKeish
craig.f.keish@nasa.gov
Phone:240-285-0839
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